Holliday junctions are formed in concentrated solutions of purified products of DNA amplification.
Previously, using concentrated solutions of PCR products of five different genes, we described the appearance in these solutions of DNA structures with molecular weights approximately twice greater than that of double-strand (ds) fragments and with even higher molecular weight. Since this phenomenon was shown to be not dependent on the size or sequence of the DNA fragments, we suggested that it is due to interaction of DNA duplexes. The double-sized dsDNA complex containing four polynucleotide strands of two DNA fragments was named a "tetramer". Our present work is devoted to elucidation of peculiarities of tetramer formation and its structure in solutions of a purified PCR product of p53 cDNA. We found that the intensity of tetramer formation depends on the concentration of the PCR product in solution. Three subsequent purifications of the PCR product were performed using DNA-binding matrix, but the tetramers appeared again after every procedure. After purification of PCR product preliminarily treated with S1-nuclease, tetramers appeared again, indicating that these structures are formed from dsDNA fragments. Purification of the tetramers on DNA-binding matrix led to the appearance of the initial dsDNA fragments as the main DNA structure. When electroelution and column filtration by centrifugation were used, the purification procedure was speeded up, and a solution with a higher amount of the tetramer was obtained. Electron microscopy revealed the presence of four-stranded symmetrical structures with crossing chains known as Holliday junctions. Thus, for the first time the ability of homologous dsDNA fragments to interact with the formation of Holliday junctions without participation of cell proteins has been demonstrated.